Importance of cumulus cells and insemination intervals for development of bovine oocytes into morulae and blastocysts in vitro.
Experiments were carried out to investigate influences of cumulus cells and insemination intervals on bovine in vitro fertilization (IVF) and early development. Cumulus-encased oocytes, aspirated from 2- to 5-mm ovarian follicles at slaughter, were incubated 24 hours for maturation in the presence of 20% proestrous (Day 20) cow serum and 100 microg LH/ml. Ova with mature (expanded) cumuli oophori were inseminated and removed from sperm-containing droplets (50 microl) after 6, 12, 24 or 48 hours. After maturation, some ova were removed from their surrounding cumulus cells and otherwise treated in the same way. The highest proportion of ova that cleaved (50/57, 87.7%) resulted from the 24-hour insemination group; this was significantly higher (P<0.05) than for 6-hour (35.1%) and 12-hour group (49.3%), but not for the 48-hour group (73.0%). A significantly (P<0.05) higher proportion of cleaved ova developed into morulae/blastocysts (28%) from the 24-hour group. Removal of cumulus cells before IVF resulted in lower cleavage rates; the morula/blastocyst stage was reached only when the denuded ova were with sperm for 48 hours. In additional experiments, cumulus cells recovered from follicular aspirates were cultured in HEPES-M 199 with 10% Day-20 serum, and 0, 10 and 100 microg LH/ml and resulting monolayers were used for zygote culture. The developmental stages reached after IVF were not altered by LH treatment of supporting cumulus cells. A 24-hour insemination interval with subsequent culture on a cumulus cell monolayer resulted in optimal in vitro development.